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SUMMARY 

The U. S. A i r  Force is undertaking accelerated  flight-test 
program  on the Bell x61 cooperatively with the RACA; a U. S. A i r  Force 
Pilot  is flying the airplane and the NACA is reducing and analyzing  the 
data  obtained f r o m  XACA instrumentation. This paper presents measured 
quantities  obtained during a dive  recovery at a Mach nunher greater 
than 1.0. 

The data obtained show that it is possible t o  obtain  fairly  high 
load factors with  the  airplane at Mach numbers greater than 1.0 i f  the 
s tabi l izer  is used for longitudinal  control. Lift coefficients 
approaching lar-speed maxinrum4lift values have been  obtained at a 
Mach nuuiber of 1.1 with no indication that these values are the mimum 
obtainable  for  the  airplane. A t  the bkch nmiber and lift coefficient 
reported,  there was l i t t l e  or no buffeting. 

INTRODUCTION 

An accelerated flight program on the XB4L airplane through the 
transonic4peed range is being made cooperatively by the U. S. A i r  Force 
and the NACA. The airplane is  flown by a U. S. A i r  Force pi lot  and the 
data reduction and analysis are made by EIAGA persarmel *an IWCA instru- 
mentation. Data obtained from flights of the  accelerated program up t o  
a Mach  number of 1.25 have been reported in  references 1 and 2. 

Although higher Mach  numbers than reported in reference 2 have not 
been obtained in  recent flight8 due t o   f au l ty  rocket  operation,  the 
airplane has been masewered t o   f a i r i y  high normal accelerations at high 
Mach nuuibers. Reported herein are measured quantities  obtained during a 
dive  recwery at a Mach nurmber greater than 1.0. 
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H pressure altitude corrected for static+ressure  error, feet 

" recorded Mach nmiber corrected  for  static-pressure error 

n normal acceleration in g's 

S wing area, square fee t  

%A 
1 airplane noMn&l"f orce  coefficient 

W gross weight of airplane, pounds 

Q' -act pressure  corrected for static+ressure  error, Pounds per 
square foot 

The B e l l  -1 flown in these tests i e  a rocket-propelled  research 
airplane having an 8-percent-thick wing and a 6-percembkhick horizontal 
tai l .  A three-view  layout o f  the airplane is shown in  figure 1. The 
weight conditions of the airplane during flight are: 

hunching w e i g h t ,  pounds . . . . . . . . . . . . . . . . . . . .  12,365 
Landing weight, pounds . . . . . . . . . . . . . . . . . . . . . .  7,u5 Launching center-of-gravity  position,  percent M.A.C. . . . . . . .  22.1 
Landing center-of-avity position,  percent M.A.C. . . . . . . . .  25.3 

Airspeed, alt i tude,  normal, tranwerse and longitudinal  acceleration 
were recorded internally on standard NACA instruments. In  addition, 
airspeed,  altitude, normal acceleration,  elevator  force, and elevator, 
s tabi l izer  and right aileron angles were t e l m t e r e d   t o  a ground station. 

The elevator angles mre measured re la t ive   to   the   s tab i l izer ,  and 
the  stabil izer a n g l e s  were  measured relative  to  the  airplane  center line. 
The aileron angles were measured r e l a t ive   t o   t he  neubral  position. 

A calibration of the  pitot"static head was made during  the flight 
using  the radar al t i tude method (reference 3 ) .  The accuracy of the 
Mach  nunibers reported  herein is about LO.  01 for Mach numbers below 1.02 
and approximately k0.04 for  Mach numbers  above 1.02. 
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Ln addition t o  the above inetmrmentation, a h e l l  pressure 
manometer was installed t o  record chordwise surface  pressure  dietrib- 
t ion  over one spanwise station of the wing. Reduction of these data is 
now being completed. 

Since i s m e  of reference 2, an a t t e r n  has been made t o  a t ta in  
higher Mach nmbers at an alt i tude range of 45,000 to 50,000 feet. In 

I order t o  obtain  these  higher Mach nunibere, a f o m o c k e t   f l i g h t  would be 
necessary. During the  reported flight it W&B impossible t o  get all 
four rockets  operating  simultaneously and hence the  pilot  dived the 
airplane from 47,000 feet  with three  rockets OR in order t o  obtain high 
speeds. A t  approxLmately 36,000 feet, it was indicated  to the pilot  that 
the  terminal Mach  nuniber had been reached f o r  the Power condition and 
dive angle existing. The pilot  reported that f u l l .  elevator was 
applied and that control  effectiveness appeared to be small. Therefore, 
the horizontal  stabilizer w a s  used t o  complete the  recwery fromthe 
dive. A t imedistory of the nrsasured quantities  during  the recovery is 
presented in figure 2. 

It may be noted i n  figure 2 that the  airplane  did respond t o  eleva- 
t o r  movement during the  dive, although the  elevator  deflections and 
control  forces  requiredto produce the response were large. A lift coef- 
f icient of approximately 0.8 was obtained at a corrected Mach  nuuiber 
of 1.13, and there was no indication that t h i s  was the maximum lift 
obtainable  for  the  airplane at  t h i s  Mach  number. The pilot  reported 
that there was no evidence of buffeting  during  the dive or pull-up. 
Buffeting as shown by the  recordea  acceleration was slightly  perceptible 
but unmeasurable. An airspeed  calibration was obtained only t o  tim 
220.8 seconds; hence, corrected  values of altitude, MEach number, and 
airplane normal-force coefficient are not indicated on the figure af'ter 
this tirns. However, it i s  hown that  the Mach n&er fell off t o  approxi- 
mately 0.9 near  the end of the  record. 

Data presented  herein show that, for the m l w i t h  %percent wing: 

1. It is possible t o  obtain  fairly high load factors  with  the -1 
at Mach numbers greater than 1.0 if the  stabilizer is 
control. 

wed  for  longitudinal 
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2. L i f t  coefficients near 1ar"speed nvr.a-imrsm 1iFt values were 
obtained at Mach numbers of 1.1. There was no indication that these 
values were the maximum obtainable for the airplane. 

3.  Eromthe  Pilot's  report and recorded  acceleration,  there was 
l t t t l e  or no buffeting at any lift coefficients  reported above Mach 
nu&~rs of 1.0. 
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figure 1.- Thrre v i m  dr 
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